Hepatic regeneration. The role of regeneration in pathogenesis of chronic liver diseases.
Hepatic necrosis is a common reaction to liver injury of various etiologies. The response is regeneration. As reviewed earlier, reconstitution of liver mass may proceed via two mechanisms: (1) re-entry of surviving, functionally intact differentiated liver cells into the cell cycle, where they may remain for several rounds of replication, and (2) recruitment of hepatic progenitor cells, whereby the liver mass is replaced by extensive proliferation and differentiation of more primitive cell types. Although both mechanisms appear to share a number of regulatory factors, distinct differences exist that are reflected in the complex and intricate networks of interacting cells, cytokines, and ECM molecules constituting the regenerative process. The development of liver fibrosis or cirrhosis is probably an unwanted but frequent byproduct of the regenerative process, similar to scar formation in any other tissue following extensive damage. Although intensive research in recent years has yielded a wealth of information about regenerative processes, a better understanding of the elements regulating the regenerative process is crucial for effective intervention to prevent or minimize fibrosis while providing optimal conditions for regeneration. Because our only experimental tool is observation in human studies, we must continue the use of experimental animal models including those of transgenic mice to further elucidate the complex interactions of cytokines, ECM, and target cells in the development of liver fibrogenesis, cirrhosis, and cancer.